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SCREEN MEDIA ELEMENT HAVING
CERAMIC SECTIONS WITH APERTURES

FIELD OF THE INVENTION

The present disclosure relates to a screen media element
having at least one apertured section, the apertured section
having a first surface intended to receive and carry material to
be screened, a second surface opposite the first surface, aper-
tures extending from the first surface to the second surface,
and a circumierential surface connecting the first and second
surfaces, the apertured section being surrounded by an outer
frame along the circumierential surface.

BACKGROUND

When mining coal, 1t 1s common to use wet screening for
screening the coal. The screening 1s usually executed using a
screening device such as a banana screen, comprising one or
more screen media elements. The screen media element can
be made from rubber and/or thermoplastic polyurethane or
comprise ol a number of stainless steel wedge wires. How-
ever, neither of these matenals are sufliciently wear resistant
in order to withstand the abrasive wear caused by the passing
coal.

SUMMARY

It1s an object of the present disclosure to mitigate the above
problems, and to provide a screening device which 1s wear
resistant enough to withstand the wear from the flows of coal
which are used 1n current coal screening processes.

According to a first aspect of the present disclosure, these
objects are achieved by a screen media element having at least
one apertured section, the apertured section having a first
surface intended to recerve and carry material to be screened,
a second surface opposite the first surface, apertures extend-
ing from the first surface to the second surface, and a circum-
terential surface connecting the first and second surfaces, the
apertured section being surrounded by an outer frame along
the circumierential surface, characterised 1n that said aper-
tured section 1s made from ceramic material and that the outer
frame 1s made of elastomeric matenal.

Such a screen media element provides a component for a
screening device, such as a banana screen, which 1s suili-
ciently durable due to the ceramic material, but which still 1s
flexible and has shock absorbing properties due to the sur-
rounding elastomeric material. Further, ceramics 1s a rela-
tively cheap material and 1s easily cast into a desired, aper-
tured shape.

In one embodiment, the elastomeric material 1s polyure-
thane. This 1s a material which, depending on 1ts composition,
can be given many different properties and which 1s com-
monly used 1n screening devices.

At least one projection may be formed on the circumier-
ential surface of the apertured section for engagement with
the outer frame, which 1s a simple and effective way of fixing
the apertured section to the outer frame.

In another embodiment, at least one channel 1s formed 1n
the first surface of the apertured section, the channel contain-
ing elastomeric material. The use of such a channel not only
provides a shock absorbing section to the ceramic, but also
acts as a barrier which prevents any cracks in the ceramic
from spreading across the apertured section.

The apertures may be tapered from the second surface to
the first surface, which prevents pegging in the apertures.
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2

In yet another embodiment, the apertures are elongated,
cach having two opposing long sides and two opposing short
sides, the short sides extending at an angle in relation to a
normal to the first surface. This angled configuration
increases the efficiency of the screening process since the area
ol the aperture 1s increased 1n relation to the direction of the
passing material to be screened.

The second surface may be bevelled, in order to increase
the impact strength of the apertured section.

According to a second aspect of the present disclosure,
these objects are achieved by a screen, which has a screen
stand and screen media elements, as described above,
arranged 1n the screen stand, the screen media elements hav-
ing longitudinal sides arranged 1n a longitudinal direction of
the screen stand and transverse sides arranged 1n a transverse
direction of the screen stand.

The use of a screen stand and a number of screen media
clements facilitates building a screening device having any
desired size.

In one embodiment, the screen media elements are, on their
longitudinal sides, provided with at least one projection and/
or at least one recess for locking engagement with a corre-
sponding projection and/or recess on neighbouring screen
media elements arranged 1n the screen stand. This 1s a stmple
and eflective way of fixing the screen media elements to each
other.

According to a third aspect of the present disclosure, these
objects are achieved by a method for manufacturing a screen
media element, comprising the steps of manufacturing an
apertured section from a ceramic material, placing the aper-
tured section 1n a mould, and supplyving elastomeric material
in the mould, around the apertured section.

This method 1s a simple way of manufacturing a compo-
nent for a screening device which 1s sulfficiently durable due
to the ceramic material, but which still 1s flexible and has
shock absorbing properties due to the surrounding elasto-
meric material.

Various other features, objects and advantages of the dis-
closure will be made apparent from the following description
taken together with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

This and other aspects of the present disclosure will now be
described 1n more detail, with reference to the appended
drawings showing a currently preferred embodiment of the
disclosure.

FIG. 1 shows a top view of a screen media element accord-
ing to the present disclosure;

FIG. 2 shows a perspective view ol an embodiment of an
apertured section according to the present disclosure;

FIG. 3 shows a top view of a further embodiment of an
apertured section according to the present disclosure;

FIG. 4 shows a side view of another embodiment of an
apertured section according to the present disclosure;

FIG. 5 shows a cross sectional view of yet another embodi-
ment of an apertured section according to the present disclo-
sure; and

FIG. 6 shows a perspective view of a screen according to
the present disclosure.

DETAILED DESCRIPTION

FIG. 1 shows a screen media element 1 comprising a num-
ber of apertured sections 2 and an outer frame 7. The screen
media element 1s essentially rectangular, having two oppos-
ing longitudinal sides 15 and two opposing transverse sides



US 8,813,975 B2

3

16. The longitudinal sides 15 are provided with projections 17
and/or recesses 18, used for locking engagement with a cor-
responding projection 17 and/or recess 18 on one or several
neighbouring screen media elements 1. The screen media
clements 1 are arranged 1n a screen stand 14. The stand 14 1s
a frame into which one or more screen media elements are
mounted. Each individual stand has a specific size and con-
figuration adapted to the specifically desired number and
configuration of screen media elements. The screen stand 14
itsell 1s subjected to vibrations 1n order to execute the screen-
ing process. The longitudinal sides 15 of the screen media
clement 1 are arranged 1n the longitudinal direction of the
screen stand 14 and the transverse sides 16 of the screen
media element 1 are arranged 1n the transverse direction of the
screen stand 14.

The apertured section 2 of the screen media element 1 1s
fixed 1n, and partially surrounded by, the outer frame 7. FIGS.
2 and 3 show embodiments of the apertured section 2. The
apertured section 2 comprises a {irst surface 3, 1.e. an upper
surface mtended to receive and carry the material to be
screened, a second surface 4 located opposite the first surface
3, and a circumfterential surface 6 which connects the first 3
and second 4 surfaces. The circumierential surface 6 prefer-
ably comprises two opposing longitudinal surfaces, extend-
ing 1n the same direction as the longitudinal sides 135 of the
screen media element 1, and two opposing transverse sur-
faces, extending 1n the same direction as the transverse sides
16 of the screen media element 1. The first 3, second 4, and
circumierential 6 surfaces together approximately form a box
where the length of the box 1s larger than 1ts width, and the
width of the box 1s larger than 1ts height.

As shown in FIG. 4, the second surface 4 may be bevelled
such that the centre part of the above mentioned box has a
height which 1s larger than the height of the transversal,
circumierential surfaces 6, the height being the distance
extending along a normal to the first surface 3.

The circumierential surfaces 6 comprise at least one pro-
jection 8 for engagement with the outer frame 7. These pro-
jections are used for fixing the apertured sections 2 into the
outer frame 7. The projection(s) 8 might be designed as a
number of projections which extend parallel to each other
along the longitudinal sides of the circumierential surface 6
and 1n a direction from the first surface 3 to the second surface
4. These projections may extend either the entire distance or
part of the distance from the first surface 3 to the second
surface 4. The projection(s) 8 may also be designed as one
single projection which extends along each longitudinal side
of the circumierential surface 6 1in their longitudinal direction,
1.¢. direction in parallel to the longitudinal plane of the first 3
and second 4 surfaces.

The apertured section 2 1s surrounded by the outer frame 7
along the circumiterential surface 6 such that the upper surface
of the screen media element 1 1s even, 1.e. the first surface 3 of
the apertured sections 2 1s flush with the surface of the outer
frame 7 when assembled. The apertured sections 2 are made
from ceramic material and the outer frame 7 1s made of
clastomeric material, preferably polyurethane.

The apertured section 2 turther comprises a number of
apertures 5 extending from the first surface 3 to the second
surtace 4 such that at least some of the coal or other material
to be screened falls through the apertures 5. The apertures 5
are tapered from the second surface 4 to the first surface 3.
Further, the apertures 3 are preferably elongated, as seen 1n
the plane of the first surface 3, each having two opposing long,
sides 10 and two opposing short sides 11.

Asshown in FIG. 5, the short sides 11 extend at an angle 12
in relation to a normal to the first surface 3, 1.e. the short sides
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11 are inclined in the direction of the passing material to be
screened. The apertures S may be arranged as parallel slots
extending across the apertured section 2 1n the same direction
as the longitudinal sides 15 of the screen media element 1.
The apertures 5 may also be arranged as two sets of parallel
slots extending across the apertured section 2 1n the same
direction as the longitudinal sides 15 of the screen media
clement 1, where the two sets are divided by a portion which
extends 1n the same direction as the transverse sides 16 of the
screen media element 1 and over the centre of the apertured
section 2.

As shown 1n FIG. 3, the apertured section 2 may comprise
at least one channel 9 containing eclastomeric maternal,
formed 1n the first surface 3. The channel 9 extends between
the two sets of parallel slots, which extend across the aper-
tured section 2 1n the same direction as the longitudinal sides
15 of the screen media element 1, 1.e. across the centre portion
of the apertured section 2 which extends in the same direction
as the transverse sides 16 of the screen media element 1. The
channel 9 may be connected to a number of side channels 19
extending perpendicularly from the channel 9, 1.e. between
the parallel slots and 1n the same direction as the parallel slots.

The apertures 5 may not only have an elongated shape, as
discussed above, but may also have other geometric shapes
such as being circular or having a free form.

The above discussed screen media element 1 1s manufac-
tured by a method comprising a number of steps. The first step
comprises manufacturing an apertured section 2 from a
ceramic material. The second step comprises placing the
apertured section 2 1 a mould. The third step comprises
supplying an elastomeric material such as polyurethane in the
mould and around the apertured section 2 such that the elas-
tomeric material forms an outer frame which surrounds the
apertured section along its circumierential surface 6. The
outer frame of the screen media element could e.g. be manu-
factured by mnjection moulding or by compression moulding.

The screen media element 1 1s particularly useful for dewa-
tering coal. When dewatering coal, a slurry containing coal 1s
ted onto the first surface 3 of the apertured section 2. Water
containing suspended particles passes through the apertures
5, whereas larger particles and pieces of coal remain on the
first surface 3 of the apertured section 2. In other words, the
liquid phase passes through the screen media element 1, and
the solid phase stays on top of the screen media element 1.
The screen media element 1 may also be used for dewatering
other minerals, ore and rock materials.

Additionally, the screen media element may be used for
screening coal and other minerals, ore and rock materials.

When designing the apertured section 2 of the screen
media element 1, the apertures used for dewatering are gen-
crally narrower than the apertures used for screening. Manu-
facturing apertured sections with the narrow apertures
required for dewatering 1n a size corresponding to an entire
screen media element often poses a problem. Therefore, it 1s
practical to use a plurality of smaller apertured sections 2 in
one screen media element 1, such as shown 1n FIG. 1.

The person skilled 1n the art realizes that the present dis-
closure by no means 1s limited to the preferred embodiments
described above. On the contrary, many modifications and
variations are possible within the scope of the appended
claims. For example, also the transverse sides of the screen
media elements may be provided with projections or recesses
for locking engagement with other screen media elements.
Further, the channels may extend 1n any form across the first
surface of the apertured section. Also, the apertures could
have any suitable shape 1n the direction from the second
surface to the first surface of the apertured section. Also, one
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could use an elastomeric material other than polyurethane.
Further, embodiments other than those shown in the draw-
ings, ¢.g. screen media elements having fewer or more aper-
tured sections, are possible.

We claim:

1. A screen media element having at least one apertured
section, said apertured section having a first surface intended
to recerve and carry material to be screened, a second surface
opposite said first surface, apertures extending from the first
surface to the second surface, and a circumierential surface
connecting said first and second surfaces, said apertured sec-
tion being surrounded by an outer frame along the circumier-
ential surface, characterised in that said apertured section 1s
made from ceramic material and that said outer frame 1s made
of elastomeric material,

wherein at least one channel 1s formed 1n the first surface of

the apertured section, said channel containing elasto-
meric material.

2. A screen media element as claimed 1n claim 1, wherein
the elastomeric matenal 1s polyurethane.

3. A screen media element as claimed 1n claim 1, wherein
at least one projection 1s formed on the circumierential sur-
face of the apertured section for engagement with the outer
frame.

4. A screen media element as claimed in claim 1, wherein
the apertures are tapered from the second surface to the first
surface.

5. A screen media element as claimed in claim 1, wherein
the apertures are elongated, each having two opposing long,
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sides and two opposing short sides, the short sides extending,
at an angle in relation to a normal to the first surface.
6. A screen media element as claimed claim 1, wherein the
second surface 1s bevelled.
7. A screen comprising;
a screen stand;
screen media elements arranged 1n the screen stand, the
screen media elements having at least one apertured
section, said apertured section having a first surface
intended to receive and carry materal to be screened, a
second surface opposite said first surface, apertures
extending from the first surface to the second surface,
and a circumierential surface connecting, said first and
second surfaces, said apertured section being sur-
rounded by an outer frame along the circumierential
surface, characterised in that said apertured section 1s
made from ceramic material and that said outer frame 1s
made of elastomeric material, wherein the screen media
clements have longitudinal sides arranged 1n a longitu-
dinal direction of the screen stand and transverse sides
arranged 1n a transverse direction of the screen stand,

wherein at least one channel 1s formed 1n the first surface of
the apertured section, said channel containing elasto-
meric material.

8. A screen as claimed 1n claim 7, wherein the screen media
clements on their longitudinal sides are provided with at least
one projection and/or at least one recess for locking engage-
ment with a corresponding projection and/or recess on neigh-
bouring screen media elements arranged 1n the screen stand.
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